Mechanism of the synergistic cytotoxicity between pentachlorophenol and copper-1,10-phenanthroline complex: the formation of a lipophilic ternary complex.
When non- or sub-toxic levels of pentachlorophenol (PCP) and bis-(1, 10-phenanthroline)cupric complex, Cu(II)(OP)(2), were combined, a remarkable synergistic toxicity was observed as indicated by growth inhibition and bacterial inactivation. Similar synergistic cytotoxic effects were observed with other polychlorinated phenols and other positively charged cupric complexes. The synergism observed for these chemicals and similar reactive pairs of chemicals was found to be due to the formation of lipophilic ternary complexes which facilitated copper transport into the bacterial cells. The formation of ternary complexes of similar lipophilic character could be of relevance as a general mechanism of toxicity.